99-377/009774 



IRIS WITH INTEGRATED DRIVE MOTOR 
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TECHNICAL FIELD 

[0001] The present invention relates generally to 

irises / and more particularly, to a mechanical iris 
with an integrated drive motor. 

BACKGROUND ART 
[0002] It is well known in the field of optics 

that drive motors, such as stepper and servo motors, 
are coupled to gear-trains or belts, which drive iris 
diaphragms . 

[0003] Stepper motors are electromagnetic devices 

designed to convert a series of input power pulses 
into discrete angular movements. Stepper motors are, 
however, also capable of continuous rotation. In 
contrast, servomotors are alternating current (AC) 
induction motors with electrically wound magnetic 
cores and low-inertia high-resistance rotors. 
Servomotors are designed for use in feedback control 
systems and for operation with applied continuous 
voltages . 

[0004] Typically, an iris diaphragm is mounted in 

a camera or a telescope to restrict entry of light. 
Examples of cameras are still cameras, movie cameras, 
camcorders and the like. When taking a picture of an 
object, for example, it is necessary to control the 
opening and closing of the iris diaphragm in 



accordance with the magnitude of the luminance signal 
received therein. In other words, the larger the 
magnitude of the luminance signal, the smaller the 
aperture of the iris diaphragm required. 
Alternately, the smaller the magnitude of the 
luminance signal, the larger the aperture of the iris 
diaphragm required. 

[0005] The drive motor drives the iris diaphragm 

to vary the size of the iris aperture. The drive 
motor operates in response to signals received from a 
motor control circuit. In order to generate signals 
to adjust the iris, the controller compares, for 
example, light from a scene being viewed by a 
telescope to a predetermined standard. When a 
difference exists between the light passing through 
the iris and the predetermined standard, a control 
signal is provided to the motor control circuit to 
generate a signal to drive the iris drive motor. 

[0006] Gears are well understood components of 

many drive systems that tend to have inherent 
drawbacks. For example, friction, caused by loads, 
reduces efficiency. Contamination of other drive 
system components occurs from lubricant,^ which is 
used to reduce friction. Nonlubricated non-metal 
gears also contaminate drive systems through 
particulates, which are created from component wear. 



[0007] An example of a current drive device for an 

iris diaphragm in an optical system includes a drive 
motor with a spur gear having a relative gear ratio 
to the gear teeth on the iris diaphragm. The rotor 
portion of the drive motor, connected either directly 
to the spur gear or to a spiral rail on which the 
spur gear moves, rotates in response to the iris 
control system. 

[0008] The aforementioned examples require gear 

reductions between the rotor and the diaphragm. 
Fewer gear reductions would substantially decrease 
part count and potential drive system complexity. 

[0009] An alternate example of a current automatic 

control device for controlling an iris diaphragm is a 
system through which the motor drives a belt, which 
drives the diaphragm. This design is, however, 
subject to belt wear, which can interfere with motor 
to diaphragm torque transfer efficiency. 

[0010] Another known, adjustable iris system 

includes a manually adjustable iris, wherein the 
operator manually adjusts the opening of the iris in 
order to set the intensity of light received. Manual 
adjustment is, however, time consuming and difficult 
to calibrate. 

[0011] In addition to the aforementioned, proper 

sizing of the drive motor is critical. The drive 



motor must be of sufficient size to avoid stall 
conditions and sufficiently scaled to avoid large 
vibration interference in the motor and to fit into 
product space requirements. A first major difficulty 
encountered through motor undersizing is that the 
torque on the iris, as it closes, approaches a value 
(i.e. infinity) at which the blades deform or tear. 
A second major difficulty encountered through motor 
undersizing is that the moment of inertia of the iris 
ring is substantial. A third major difficulty 
encountered through motor undersizing is that the 
gear-train requires a high gear ratio to drive the 
iris. 

[0012] The disadvantages associated with current 

iris drive techniques have made it apparent that a 
new technique to drive iris diaphragms is needed. 
The new technique should substantially reduce part 
count, particularly the required number of gears, and 
should minimize the space occupied by the drive motor 
and the iris without impairing functionality. The 
present invention is directed to these ends. 



SUMMARY OF THE INVENTION 
[0013] The present invention provides an 

integrated drive motor and iris system. The present 
invention also provides a system that substantially 



eliminates gear reductions between the drive motor 
and the iris. 

[0014] In accordance with the present invention, 

an iris, which includes a stator assembly having a 
frame coupled to an electrically wound, substantially 
annular magnetic core, is disclosed. The iris 
further includes a rotor, which is rotatably coupled 
to the magnetic core such that a channel is defined. 
A diaphragm, having a plurality of diaphragm leaves, 
is coupled to the stator assembly. The diaphragm 
leaves are pivotally arranged to form an adjustable 
aperture, which is substantially concentric with the 
channel. A portion of at least one of the diaphragm 
leaves is coupled to the stator assembly, and another 
portion of at least one of the plurality of diaphragm 
leaves is coupled to the rotor. 

[0015] An advantage of the present invention is 

that it eliminates the need for a gear train between 
the drive motor and iris. Additional advantages and 
features of the present invention will become 
apparent from the description that follows, and may 
be realized by means of the instrumentalities and 
combinations particularly pointed out in the appended 
claims, taken in conjunction with the accompanying 
drawings . 



BRIEF DESCRIPTION OF THE DRAWINGS 
[0016] In order that the invention may be well 

understood; there will now be described some 
embodiments thereof, given by way of example, 
reference being made to the accompanying drawings, in 
which: 

[0017] FIGURE 1 depicts a perspective view of an 

iris with an integrated drive motor in accordance 
with one embodiment of the present invention; 

[0018] FIGURE 2 illustrates a frontal view of the 

iris with integrated drive motor of FIGURE 1; 

[0019] FIGURE 3 illustrates a sectional view of 

FIGURE 2 in the direction of line 3-3; and 

[0020] FIGURE 4 illustrates a sectional view 

similar to that of FIGURE 3 in accordance with 
another embodiment of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 
[0021] The present invention is illustrated with 

respect to an integrated drive motor and iris system, 
particularly suited to the field of optics. The 
present invention is, however, applicable to various 
other uses that may require an adjustable iris, as 
will be understood by one skilled in the art. 



[0022] Referring to FIGURE 1, an iris system 10, 

in accordance with the present invention, is 
illustrated. The system 10 includes an iris holder 
or body 12, here represented as a cylindrical frame, 
such as that of a telescope, coupled to an iris 14. 
The iris 14, which will be discussed later in detail, 
includes a diaphragm 16 having a plurality of 
diaphragm leaves 18 arranged to form an adjustable 
aperture 20. A sensor 22 is coupled to the body 12 
for detecting aperture diameter requirement data. An 
actuator 24, which increases and decreases aperture 
diameter through activation of a drive motor 25 
(integrated with the iris 14) , is also coupled to the 
body 12 . A controller 26 is further coupled to the 
body 12 and is adapted to receive data from the 
sensor 22 . The controller 26 contains logic 

programmed to activate the actuator 24 in response to 
sensor data. 

[0023] Referring to FIGURES 2, 3 and 4, an iris 

14, including the drive motor 25 integrated with the 
iris diaphragm 16, is illustrated. The drive motor 
25 has a stator assembly 28, with an electrically 
wound magnetic core 30, and a rotor 32. 

[0024] The iris diaphragm 16, which is coupled to 

the stator assembly 28, includes the plurality of 
diaphragm leaves 18 pivotally arranged and adapted to 
rotate to form an adjustable aperture 20. The rotor 
32 is coupled to a portion of each of the plurality 
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of diaphragm leaves 18 and is rot at ably coupled to 
the stator assembly magnetic core 30, such that a 
channel 36 is defined. The channel 36 is 

substantially concentric with the aperture 20. 

[0025] The body 12 is illustrated as a telescope 

case and is alternately embodied as a camera case, 
pipe or tube or other structure requiring restriction 
of flow of either light or a material substance. 
Material substances may include water or other 
substantially fluid material flowing wherein 
restriction of passage into or through the body 12 is 
desired. 

[0026] The iris drive mechanism includes a drive 

source (drive motor 25) in the form of an annular 
electric servomotor. It is to be understood, 

however, that various motor types (e.g. stepper 
motors) may be used to rotate the diaphragm 16. The 
illustrated motor 25 has both a moving section, rotor 
32, and a stationary section, stator assembly 28. 
The iris drive motor 25 is disposed in the optical 
axis of the optical system (iris system 10) . The 
drive motor 25 responds to a signal from the sensor 
22 (here illustrated as a photometer) , as will be 
discussed later, and rotates the rotor 32 to operate 
the iris diaphragm 16 . 
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[0027] The stator assembly 28, which is embodied 

as a first annular member, is attached to the body 12 
and is structurally an annular frame 34 coupled to 
electrically wound magnetic core 30, as will be 
understood by one skilled in the art. The magnetic 
core 3 0 is electrically connected, through wires, to 
an AC power source within the actuator 24 . 

[0028] The stator assembly frame 34 is embodied 

with a first annular element 4 0 circumjacent at one 
end of a sidewall 42. A second annular element 44 is 
circumjacent to the sidewall 42 at another end of the 
sidewall 42. The first annular element 40 has a 
first opening 46, and the second annular element 44 
has a second opening 48 such that a channel (first 
channel) is defined through the frame 34. 

[0029] The electrically wouiyG magnetic core 30 is 

illustrated as coupled to thy sidewall 42 in FIGURE 
3, however, FIGURE 4 illuaprates the electrically 
wound magnetic core 30 coup/ed to the second annular 
element 44. One skilled /n the art will understand 
that numerous alternate p/sitions of the electrically 
wound magnetic core 30 Are within the scope of the 
present invention. / 

[0030] The rotor /32 is embodied as a second 

annular member incluping a second frame 50 coupled to 
a plurality of peanfianent magnets 31 (second magnetic 
core) . Both the A-otor 32 and stator assembly 28 are 
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rotatably attached to a portiofei of each of the 
plurality of diaphragm leaves through pivot pins 

38. The pivot pins 38 are ideally placed such that a 
first pin on each leaf attacl:yes to the rotor 32 and. a 
second pin on the alternate ^ide of the leaf attaches 
to the stator assembly/ frame 34, as will be 
understood by one skilledf in the art. The rotor 32 
is also rotatably coupiLed to the magnetic core 30, 
whereby a second channlel is defined. The channels 
defined by the annu/ar rotor 3 2 and the annular 
M stator 28 are substyant ially concentric such that a 

fy single channel 36 represents the individual channels. 

m 

?^ 

^ [0031] The rotor 32 moves in response to a 

magnetic field created in the stator 28 from AC 

currents carried in the magnetic core windings 

U provided from the AC power source in the actuator 24. 

Magnetic forces in the rotor 32 tend to follow the 

magnetic, fields of the stator 28 to trigger rotary 
motion . 
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[0032] All motors have an internal rotor moment of 

inertia, which affects the overall system inertia 
when starting, stopping, or stalling the motor. The 
rotor inertia in the current invention is the main 
system inertia, which simplifies torque calculations 
and substantially eliminates gear reduction between 
the drive motor 25 and the iris diaphragm 16. 



[0033] The iris diaphragm 16 is illustrated with 

six semi -circular leaves 18, however, numerous 
numbers and shape of leaves would function well in 
the current embodiment, as will be understood by one 
skilled in the art. The iris diaphragm 16 is coupled 
to both the stator assembly 28 and the rotor 32 
through the pivot pins 38. The rotor 32 rotates to 
increase and decrease the aperture diameter, as will 
be understood by one skilled in the art. 

[0034] The sensor 22 is coupled. to the body 12 for 

detecting aperture diameter requirement data. The 
sensor 22 is illustrated as a photo-sensor that 
receives data based on the amount of light present. 
Alternate embodiments, such as in the case of fluid 
restriction systems, require sensors that detect the 
amount of flowing matter. 

[0035] The actuator 24, in the form of an AC motor 

with wires connecting it to the stator assembly 2 8 
and a power source, is also coupled to the body 12. 
The actuator 24 is adapted to send electrical current 
through windings on the electrically wound magnetic 
core 3 0 such that the rotor 32 rotates in response to 
the electrical current . 

[0036] The controller 26 is also attached to the 

body 12 and is adapted to receive data from the 
sensor 22. The controller 26 contains logic designed 
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to activate the actuator 24 in response to the data, 
as will be understood by one skilled in the art. 

[0037] An illustrative example of the iris system 

10, in operation, starts with the iris 14 exposed to 
light. If the amount of light received in the sensor 
22 is equivalent to the necessary amount of light, 
the aperture 2 0 remains unchanged. Otherwise, the 
controller 26 activates, and the amount of light 
received is compared to the predetermined desired 
amount of light. Logic, familiar to one skilled in 
the art and operating within the controller 26, 
subsequently commands the controller 2 6 to send a 
signal to the actuator to rotate the rotor 32. 

[0038] From the foregoing, it can be seen that 

there has been brought to the art a new and improved 
iris system 10. It is to be understood that the 
preceding description of the preferred embodiment is 
merely illustrative of some of the many specific 
embodiments that represent applications of the 
principles of the present invention . Clearly, 
numerous and other arrangements would be evident to 
those skilled in the art without departing from the 
scope of the invention as defined by the following 
claims . 



